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7 vhs 2Y, IF F vhs(oil-macerated garlic), dHZ F& vi&

St =AUtk B F%, Arks, vhs ed, 3]

74 o

09, %48 s 5% Fol ATHL gom, o\ vhx Ay &
vho) TR oS melm P, vhFF i ATFEo] 2A}

=
%32 JtHRahman et al, 2006).

J|m

Fxlete] AstEaE Fxlete 9de dvha S gkth o] miee
ol fed TS vhs 2Aol dudE W vk 9 allin
alliinaseo] <9J3& allicin®} pyruvic acide® 3% aL allicin®] THA|
diallyl thiosulfonate®} diallyl sulfide® &3] ™ ©]E59°] pyruvic acid<}
2ot Aa F333E 2 carbonylddtE, cysteine, homocysteine &
o] &spoln| =4l vitamin C, vitamin By o2 #3¥ o] A= FHL
2 dA Adrh(dsA 5, 1986; Mazelis et al, 1968; Still et al, 1951;
stoll et al, 1949). vl= Tl F7IE A7=29 B4 2 Eafod o9
THe ®EA(Carson, 1987)7F #ojstar Q= Aoxr deA e
Sugihara(1945)€ whs 9 4F38t G458 oMELR FE3t 7|4, 2%
2 pHoll w& &Adol tiste] K arstqivt

olelgt A= 18449 Wertheimo] w2 +%7] 57 AlA essential
oils A=A AFE QT Semmler(1892)+= essential oil’dE FollA
diallyl disulfide”’} FAEo]l™ diallyl trisulfide®} diallyl tetrasulfide =

¥l Advkar E3ArE Rundquist(1909)+ whS ek @ diallyl



disulfide ] A5=#3 &@sto] glycosidettar ZES Wgal allinolz}
W3ttt 1 & Cavallito 5(1944)2 vl=9] ethanolF&E9 A A
49l allicing #gste] F+Z7} diallyl thiosulfinate]S 3F<ls} ).
Stall(1951)% Seeback(1949)2 wl=2] methanolFE N A AA G o}

1 =2kl (+)-S-allyl-L-cysteine sulfoxide& & 3to] alliino] gt 3312

o

w o]x wmiEy Fo EAEE &0 9@ allicin, pyruvic acid, ammonia
£ AL Bastgiv.

Brondnitz (1971 allicin®] w9 F8 AAEo=z wlso 749
allicin® vitamin B1# ZAgste] HlER 3] <1Afel 9%k vitamin B9
W Aste e F5E W=
W diallyl disulfide(66%),
diallylsulfide(14%), diallyltrisulfide(9%), SO.2 <3 3= gas

a5 At F g ¥ allylthiamins 3435}

A S, allicing 20CoA] 2017+ =35}

chromatography®+  ©] 3}gt=°] diallyldisulfide, diallyl trisulfide,
3-vinyl-1,2-dithi-4-ene, 3-vinyl-1,2-dithi-5-eneo. % FaH )i 3}
t}. Fujiwara 5(1955)2 wl=9] diallyl thiosulfinate: vitamin B3 &
Ak e 2AE&e 7HAH, A7 w=a, G thiaminased 2
AW ol &ES FolErhal F;AowW, Saghir &
(1964)2 allicine A48 wlsWdafolal disulfide ¥ trisulfides F2|®
nbEo] e dlew v AF $ AR WA= allyl mercaptan3t

diallyl disulfde#}al 3}it}. Jacobsen 5(1964)2 nls o wjeut AHE

Wzl o v R thiamino]

24

< diallyl disulfide, allyl methyl disulfide, allyl monosulfide %

disulfide®} 3} Th o] A F(1990)= vis<l 3A 7] AES BX% 4
I} mono sulfide, disulfide, trisulfide &°] vl=9 3¥AA

7t A AR EE 28F 24 vinyldithiine & FA 39tk

i
o
N
EN
o

s FolE alling o] = y —glutamyl-S-propylcysteine 2



y —glutamyl-S-allyl-cysteine®] =43sl= Aoz 4] Jvh(Virtanen,
1969). °l&=< allinased] ¢]&fo] 3 ¥*| @il 4 -glutamylpeptidase 2}
y —glutamyl-transpeptidase°] ¢Js}o] thiosulfinate® &3] »F=9
gul S o FAA T ok Wills(1956)-2 allicin®]  thiosulfinate 7] 7}
AW SH7I9F AetAl whasto] A &ao) AsfAl= 2H-&hohal k3l
o omee] AR T disulfide= 4 F&A=A SH7I9 Agstnz
pyrimidine nucleotides & NADPH #4E& dozitkal 39l tH(Cavallito
et al, 1944; Augusti, 1977, Adamu et al, 1982; Kolthoff, 1955).

et ZFE ATE AuE W vk I B AelA Ve alling &
3 AHEEolH olE WaAHES whE Tl SAlcke EAEY A&l 9
A oojapA o g AAREEH o= mhEe ME7E s Eo] 549k 7]"o] vk

Sl AYBE & 7 3

3. k=9 &%

7197 150074 o] HE a1 olshA, 2006719 Q1% oshA], s]golt
z=uke] o)A Fol= whed dute] o mA ok, A3k =1, AW,
okl s, A, A, 3F, 78S, AAEGER), As ol wastthal st

At

ntsS AdastAY st A== allicin(allyl-propenethiosulfi
nate)o] WIEFY B2} A3ste] allithiaming A 3le] o] H]Elvle] o] &S
wal wEpa ol |qA] thALE dFetAl sk AHEERES gtk Alliin® mhe
o] FAHE o} kil HFW vhE AU &9l alliinase(alkyl
cystein sulfoxide lipase)(Stoll et al, 1951)e] <&Jste] Eajx o] allyl

sulfenic acidE AA allicine|gt= A =4o] A HET. Allicin® Z5-H



2709 alkylZ]ek 27He] o= olFolx ARk WAZF Uiz diallyl
disulfide”} #t}. vhsS How diguzhgol 9l 24 dawe &
ol A H =8 fFaidt2 alliin, allicin ¥ 1 ¥-§ AHEE0]al w59
A4 AR = ol9 e g3yt Jvkal dh(Ariga et al, 1981).

st @ Fo ZHlzHEoIY AR fibrinogen, ¥ A o]
A ol e dojdn. mtsS AFetd FHlzHE Y SAAES W
Fodl oA mt=9Y allicin® coenzyme A°] FEnbg-d oA AFA

of a3 SH7IE AFdste] acetyl”]9] dol& Waidtial dth(Reuter,
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1998; @95, 1994). T w59 dFFEEo] K719 oAl 9
TR g AR des EEA

o] gzl dielA g FH@Law et al, 1990)4 vh=9] &
& "olat A 9] initiation?} promotion] A&, F7] AME thAFA S,
of gk Wl A2 ol vkl stk 3, vsd EREEE F
=& aflatoxin B1# N-methyl-N'-nitrosoguanidine(MNMG)2] =
o] S AsfetiAtial (g 5, 1994).

Aflatoxin®] W3lM+= w9 FEEZIXE FEEY sE7F F7Es
Jeodo] &Aool ZtiE QL nitrosodimethylamineo] tisir = &
b DEE B vk ek (3143], 1991).

EEAgFAA F vhs 90g(15%)S 332 uro] vheas, vheHH
7], vhETte] o HAGES 3 ¥ F
A= Eal LDL-Zel 2= 2 aHEA s Wikt dils s ks
AF el wa datgar s @S =9t k(Mg s, 1995).
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1996) o= ztg] vigl Hof, Ha A o P He 7 de A &
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Table 2. the types and the meaning of rice cake considered of passage
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Table 3. the types

and the meaning of

rice cake considered a holiday
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Table 4. Old cookbook recorded classification of steamed rice cake
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Table 4. Continued
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Table 4. Continued
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Table 5. The kinds of ingredient used rice cake
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Table 6. Proximate composition of rice (%)

Moisture Crude Crude lipid Crude ash
protein
Rice 33.81 5.53 0.09 0.23
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Table 7. Formulas for preparation of Sulgidduk with black garlic

powder
(2)
Ingredient Black garlic Rice
m Powder flour Water Sugar Salt
SB 0 500 75 50 5
SB-3 15 485 75 50 5
SB-6 30 470 75 50 5
SB-9 45 455 75 50 5
SB-12 60 440 75 50 5
SB © Sulgidduk with Black garlic powder control

SB-3 : Sulgidduk with Black garlic powder 3%
SB-6 : Sulgidduk with Black garlic powder 6%
SB-9 © Sulgidduk with Black garlic powder 9%
SB-12 : Sulgidduk with Black garlic powder 12%
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Nonglutinous rice

l

Washing (5 times)

l

Soaking for 10 hrs

l

Draining for 1 hours

l

Milling (2 times)

l

Sieving (20 mesh)

l

Mixing

l

Steaming for 20 min

!
Sulgidduk

Fig. 1. Procedure for preparation of Sulgidduk with black garlic

powder
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A zatdlet. A7 Suks 2, 2506 g), =075 g &

A= 3 3%, 6%, 9%, 12%°]

=3E AEe G5 Ade] AEe 209 5 ¥Wa skagRIAe &
& dH 7tde ¥ F717F S9eW BS Folal tiv R 7](Steamer)ll
Al stal =748 Yol 20
B2 Ao Al Selks A 108 AW o 239 E o] 835k
o] 25 cm, 7F= 25 cm, A= 25 cm® YA 7|2 Mo ;o g 7}
7y EAS v, 252312TC 9 &7 (DAELIL Model No. DIC-201)°lA
0, 6, 12, 24, 36, 48 Azt AAstHA A s =2 AL
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Table 8. Formulas for preparation of Jeolpyon with black garlic powder

(2)
Ingredient Black garlic Rice flour Water Salt
Sample Powder
SB 0 500 175 5
SB-3 15 485 175 5
SB-6 30 470 175 5
SB-9 45 455 175 5
SB-12 60 440 175 5
JB . Jeolpyon with Black garlic powder control
JB-3 . Jeolpyon with Black garlic powder 3%
JB-6 . Jeolpyon with Black garlic powder 6%
JB-9 . Jeolpyon with Black garlic powder 9%

JB-12 : Jeolpyon with Black garlic powder 12%
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Nonglutinous rice

l

Washing (5 times)

l

Soaking for 10 hrs

l

Draining for 1 hours

l

Milling (2 times)

l

Sieving (20 mesh)

l

Mixing

l

Steaming for 20 min

l

Jeolpyon

Fig. 2. Procedure for preparation of Jeolpyon with black garlic powder
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7007 AccQ Flour Reagent 20 ul& Y3l vortexAlZl T 55T A
10&%5¢t activationA] 7] 22 W¥ZFéle] 10S injectionstitt. &2 =
Amino acids Std. Soln.(Type H: Wako)E AF&3l%1 2™ Eluent solvent
+ eluent A(0.14 M Sodium acetateE & 10°] ¥°]il trimethylamine
(0.97 mt/0)ES H7}8k 3 Phosphoric acid® pH 5.0~5.01% 2% eluent

B (69% Acetonitrile)E A}83}9] gradientE s}t

Sols Bae nhlste] 70% ABEE 80T, 341 FEE AL F
S AEE AMESIAY. AR ImlE HAS - 2%(w/v) NaxCO; &4 1ml

£ 7heke] 33F WAgE § 50% Folin-Ciocalteu A1%F 0.2mlE 7}3s}<]

JI
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Q# #ZEe Uxd" b EH(VLUU ST500, Samsung, China)E ©]-&3}
of "ol s ZHAIZF HA LS sto] Itk wjd AgA O S &
Gttt olu AMEy} FhHlete] Avle YASHA fF-A8HS T

= FRo 05T Ad7tdAzxy, zawmAl Kjeldahld, AW

AEs ARE 2523+27C9 F271(DAELIL Model No. DIC-201)e]
A BsPEA 0, 6, 12, 24, 36, 4813 2ol & 7b7} A ALA|(Colormeter,
JC601, Japan)E AF&3le] WX(L, lightness), 2 M %(a, redness), FA =
(b, vellowness)gto.® F@sIom, 7t Algd & 33 w5 dste] 3
o= Yepideh o W ARES EE W] Lk 97.37, a@k&
-0.43, bt +1.98°] 3t}

L& W% (L-Value, lightness — white + 100 < O black), a& AM%
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yvellowness — yellow +60 < -60 bule)E eI}
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S opwe A estel Axd Suks we A4 54

o}H 7] 9]8}e] Texture analyzer(Stable micro system, SYS, TA-XT2i,

0

A5kttt TPA(texture profile analysis)

¢

England)& ©]-&sto] =
E3led b AR ZHaA(hardness), H-#A(adhesiveness), EF

(springiness) % %

(chewiness)s Zt7} 33] HH&E S435to] F ks Fsh3it). oW Texture

o,

(cohesiveness), % 2ZAd(gumminess), A 3IA

analyzer®] =74 Z7AL Table 99} 2t}

Table 9. Measurement conditions for Texture analyzer

Mode Measure force in compression
Option TPA
Sample size 25 cm x 25 cm x 25 cm
Pre—test speed 5.0 mm/s
Test speed 5.0 mm/s
Post-test speed 5.0 mm/s
Distance 50 %
Force 60 g
Time 5 sec
Trigger type Auto-10 g
Accessory 6 mm aluminum cylinder probe(P/6)
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A= Table 107 -t}

S 10.59%, =AW

=

2.88% % ERYT,

Fe 8.42%, WA ey

ke
| S

[e)

N

%

Table 10. Proximate composition of black garlic powder

(%)

Compositions Black garlic powder

Moisture 8.42

Crude protein 10.59

Crude lipid 0.78

Crude ash 2.88
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Table 11. Colorimetric characteristics of with black garlic powder

L
(Lightness)

b

a
(Redness) (Yellowness)

Black garlic powder 29.10£0.02 0.77£0.16 12.30£0.02

_47_



Subs 229 ofvjmal TS 243 Ak Table 129 #o] 17F°]
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Table 12. Composition of amino acids in black garlic

(mg/100g)

Amino acids

Aspartic acid 485.06
Serine 159.49
Glutamic acid 1653.97
Glycine 189.22
Histidine 55.24
Threonine 151.90
Arginine 484.14
Alanine 346.35
Proline 195.40
Cysteine 32.25
Tyrosine 115.52
Valine 274.17
Methionine 54.09
Lysine 122.80
Isoleucine 136.58
Leucine 245.37
Phenylalanine 170.53
Total 4 .872.08
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e SEEe AEddl Qe BEHe] Qi 2 dAiEel sz o
&3 Tt BARS RAW @A diel 27] o]l phenolic
hydroxyl(OH)71 & 7}A]7] W&o wuld 2 J)el Al ExE53 23S

s 4Ae AW g9 2 Gus Eatsh 2 dgd AIBYES

Srls FEEY F dE IPE 2 ZPgEweolE qFS SAHI Aye
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W Skl A7zl wE kst 9 AN Gl digk o
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1.46+0.13, 2.484+0.20 ¥ 2.56+0.15 mg/100go. % RF Anls wWr}
7veidith. EEfH o= g E Avbsd w 0.24+£0.01 mg/100gol 2
v, =471 104, 154, 209 # 77 0.94+0.02, 1.46%0.12
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A 159 2 20¥9 AL AA3 H& S JdEUdua Basdik(o]?
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Table 13. Total phenol and flavonoid contents of various herbs

(mg/100g)
Samples Total phenol Total flavonoid
Black garlic 10.73+£0.34 1.64+0.05
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Al 2 A Svks g oF #F

Svhs #u g7k 47199 998 Fig 3% 2k,
Mo o)g Aol HeAs FREo] Fout, Folsh 2 FH myo
oA o= BTN oA Aol S molH Wkt

t 9" B. garlic Sulgn | 12’6 B. garlic

Fig. 3. Photograph of Sulgidduk with black garlic powder
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Fig. 4. Photograph of Jeolpyon with black garlic powder
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Zy7y ) 2, 3%, 6%, 9%, 12% H7bste] Alxd A7w

Srts 22
o] Uy ¥ AT Table 149 7).
Zol A 37.54%%= YESI, Suks #@sbe A
a M7t SUtE S

Sue o
36.20%, 36.01%, 35.61%, 34.98%= tzxv"ol H

A YERS T
Ae g xzTdA 3.78%% WA YElSI, Svis B2 3%, 6%,
AN

FEe
Sl
9%, 12% Z7batol X 22t 3.87%, 4.10%, 4.18%, 4.32% = JEFWTH =
s B UM 2555 U A A YERRT
ZAe 2y Suks B8 12% F@7hrolA Z4H2 0.52%, 0.51%%
Uetgton, Enls B2 Hubdtoll A 0.82%, 0.70%, 0.74%% FERwEo
Suks B 12% H7brel A= 2AWo] tha WAl vER
Z33 dxzaelA 0.78%% YEwi, Suts 2% 3%, 6%, 9%,
12% F7kEolA 242F 0.82%, 0.89%, 1.03%, 1.13%°.2 YEelgth, 5w
5 B UM e E 3w w4 dER
webA] Subs EEe] HUbEe] BSaE i §¥e i gacste 4
S HolARh, oy A 23E FEFS FoldS & & e
ol Fulbs W ¥ FTUHESFE wolx= o A7t
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Table 14. Proximate composition of Sulgidduk with black garlic

powder
(%)
Sample Moisture Crudg Crude lipid Crude ash
protein

SB 37.54 3.78 0.52 0.78
SB-3 36.20 3.87 0.82 0.82
SB-6 36.01 4.10 0.70 0.89
SB-9 35.61 4.18 0.74 1.03
SB-12 34.98 4.32 0.51 1.13

SB : Sulgidduk with Black garlic powder control
SB-3 : Sulgidduk with Black garlic powder 3%
SB-6 : Sulgidduk with Black garlic powder 6%
SB-9 : Sulgidduk with Black garlic powder 9%
SB-12: Sulgidduk with Black garlic powder 12%
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Erls B JbeES A7 E2TE, 3%, 6%, 9%, 12% FH7bskel Al x3
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AATE S AVHo Ar= Suks B8 Hubeo] =845 Lk #4s
T Aol olet e Anes A €(2002) T FoltFE Hbe
A7, Wl (2004)9] =EH, A$A(2004) 5o AFA7IH] AT, =
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FACE e E batS Ax A5 dgxTo] 7.68% 7 @Ee gs 1
gom Zuls Bu HIbE 3%E 21.62, 6% 23.16, 9%= 22.25, 12%
0.712 vEbgtom, 2% 12474 dz27 8.04, vy Bk Ayl

3% 21.42, 6%+ 23.33, 9%+ 22.72, 12%+ 20.500.2 YEROH,

1

A&zl ol ApolE ®lem, A% 4844 8.37, Svks £ A

7t 3%+ 22.43, 6%+ 23.38, 9% 23.16, 12%+% 22.062.% UERO
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Table 15. Changes in L, a and b values of Sulgidduk with black garlic

powder

Color Storage SB SB-3 SB-6 SB-9 SB-12 F-value
83.14 57.49 48.99 42.42 38.57

0 £001°  +001°  +000°  +0.00°  +0.00*  [SOSETT
N T

L T 4R kR A R AR war
weew) BN mR mm o an g awer
s RE AL BH kS A8

v BE g0 fn 48 RM wwr

T A A e

T A AR B AN Ak mor

a 12 S00% 4008 4000 400 4ol 792960
(edness) 24 LS008 4008 4001 s008 4o s
36 005 400 4008 4002  soonc 542950817

48 S0 Ao 400l 4oas  4oqp 6470

" o3 oy An An meor
AR BN BN AN

. v i AR BB En B wew
e A e B BE 28
s i An B 2D 2N www

8 8.37 2243 2338 2316 2206 oo

+0.00"  £0.02°  £0.01"  £0.00°  +0.04"
s Sulgidduk with Black garlic powder control

SB-3 : Sulgidduk with Black garlic powder 3%

SB-6 : Sulgidduk with Black garlic powder 6%

SB-9 : Sulgidduk with Black garlic powder 9%

SB-12: Sulgidduk with Black garlic powder 12%

PValues are mean £ SD. © p<0.05, ™ P<0.01, ™ P<0.001

YMeans in a row by different superscript are significantly different at 5% signification level by

Duncan's multiple.
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Table 16. Texture properties of Sulgidduk with black garlic powder

Proper Rp?)ﬁwod:rf Storage period (hrs)
“Hes g Ohr 6hr 12r  24hr  36hr  48hr  F-value
= B3], 44§, M322 BT OIS6T. LBRST oo

+49.14% 41747 +19.11%%  +8937"  +209.98°  +179.04

356.76 406.40. 479.40 765.56, 99858 111694
+52.35° 43148 £2058° +83.56 +150.37° £125.88"

o 3361 433L 4395 T2066 98641 LUTIG oo
Hardvess  S3°6 SI15 mpel® s sieed  sssor  slooqrt S0

SB-3 37.673™

i 28004 3696 402.2 68832 845.04 9433 -
SB-9 118.994“a 128.00%Rab 3504 +7697  +6852" 5l 50726
i 7146 3337 3674 65843 74597 84956
SB-12 yy 5t J_r29,80§ab £007° 50960 +4godt  wagpre 112222
Fvalle 5128 10288°  6.088" 3188 2,015 9863
540 529 119 7728 300 7691 .
SB 057 4294 ¢5.o3Q +97.02% 3562 307 10280
i 344 -8.60 -129 -182 484 -TTT9
SB-3 +073 4267 i2.65% ﬂo9gb +9987°  +301° 21768
, i -456 -8.46 1369 -220 1874 -79.93
Adhesive ~ SB6 11580 £191% 4478 i7.59éb +14.49° 09  208.188
—ness
. 311 1062 -1050  -2L7 4183 -8L75 .
SB-9 +031° +414° +145° i6.39§£c +3800°  +gost 10115
i 455 715 118 -167 6139 -78.33
SB120 46t 4235 t2.37% tmgb 3005  +309 10960
Fvalie 2147 1,380 035 11007 1087 0.854
083 0.86 0.90 0.62 0.79 056
SB 001 001 001 +025" 4021 £0.30 1732
i 083 090 091 0.86 063 057
SB-3 +0.04 +0.03 +0.03 +002" £0.29 +0.25 2678
» 084 091 0.94 042 059 043
Springi ~ SB6 004 +002 4000 +003°  +026° 015" 10989
—ness
i 0.85 0.92 0.86 084 0.73 033
SB-9 002 +008 <008 005" +032 008 (143
i 0.86 0.89 095 0.94 058 0.39
SBE12 ooty 005 #0038 #002®  +03¢° 003" 9%
Fvalie 0724 1.466 2193 1013%5° 0318 0.925

Vs Sulgidduk with Black garlic powder control

SB-3 : Sulgidduk with Black garlic powder 3%

SB-6 : Sulgidduk with Black garlic powder 6%

SB-9 : Sulgidduk with Black garlic powder 9%

SB-12: Sulgidduk with Black garlic powder 12%

“Values are mean * SD. © p<0.05, ™ P<0.01, ™ P<0.001

YMeans in a row by different superscript are significantly different at 5% signification level by
Duncan's multiple.
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Table 16. Continued

By Ratio of Storage period (hrs)
" powder
JES (%) Ohr 6hr 12hr 24hr 36hr 48hr F-value
043_ 040 038_ 028 031 023 .
SB 1003 4001° 002" 006  +006" 005 913
i 052 043 040 031 032 0.30
SB-3 +003% 4002 4003 4003 064  +005Ba 4%
i 045 040 040 024 027 0.19
Cohesive 00 s004®  £005°  £001°  £007ab  +0038  003® 1692
“ness ) 045 0.38 037 032 026 019 -
SB-9 +002" 4002 +002' 4002 004 4002 40688
0.48 0.39 036 0.29 025 023
SBEIZ oo™ w02 £0.01° 003 +005° 001 84T
Fvalle 4355 1.495 1.732 1.183 1144 1500
15322 1848 166. 24208 28327 32003 )
SB £3317° 112.47{%ab 17‘02?'5Zab 173.678“ i50.13g“ 151.433“ 6.940
i 186.06 1696 19020, 23640 3155 336.8 .
SB-3 +3557° i16.46§Da £1983%  +39.18" 126.80%” i93.15q“ 117
, i 16297 15830 17347 17087 21255 210 x
Gummi SB-6 £10.16° ir7.213RQa i8.774RLa +58.20° i55.06“5“b i58.89S<ab 3.405
—ness
i 12620 140, 149.5 2122 2240 182.3 .
SB-9 +862° 14,83]Agab 121.50?‘Sab £95.97° i35.26§‘“ i&zxsal*]bc 10.177
i 13190 12983 13708 19173 189.09 1966 x
SB-12 +876°  +16.68" i3.22‘§" +3767°  +47.05" iS.SB}b 4810
Fvae 3360 0407"  6468" 1.061 3875 5.400
12681 16000 149.1 16327 21843 217.04
SB Yog4l +1332° J_r8.5O‘AB £10615 43043 16187 1426
i 15444 15335 17329 20391 20061 20457
SB-3 +25.97 i13.90§% £1918°  +3846  +10385  +14676 0908
. i 13667 1448 163.0 7446 16992 10658
Chewi SB-6 11465 14.15&C 19.93‘?B £3032 11120 +359 1.728
—ness
i 10786 12857 13001 18693 17142 61.27 x
SB-9 753 t486§gdb S £3860°  +9160°  +859° 8.319
i 11360 11576, 1304 17887 11781 774
SB-12 £779  +2110" J_r6.2214 3070 +9145 +450 1.982
Fvale 3123 5772 3571 2.404 0529 3112

Vs Sulgidduk with Black garlic powder control
SB-3 : Sulgidduk with Black garlic powder 3%
SB-6 : Sulgidduk with Black garlic powder 6%
SB-9 : Sulgidduk with Black garlic powder 9%
SB-12: Sulgidduk with Black garlic powder 12%

p<0.05, " P<0.01, ™ P<0.001
YMeans in a row by different superscript are significantly different at 5% signification level by

YValues are mean + SD. °

Duncan's multiple.
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Fig. 5. Changes in Hardness of Sulgidduk with black garlic powder

during storage

SB : Sulgidduk with Black garlic powder control
SB-3 @ Sulgidduk with Black garlic powder 3%
SB-6 : Sulgidduk with Black garlic powder 6%
SB-9 : Sulgidduk with Black garlic powder 9%
SB-12: Sulgidduk with Black garlic powder 12%
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Storage Time (hr)

Adhesiveness

Fig. 6. Changes in Adhesiveness of Sulgidduk with black garlic powdr

during storage

SB : Sulgidduk with Black garlic powder control
SB-3 : Sulgidduk with Black garlic powder 3%
SB-6 : Sulgidduk with Black garlic powder 6%
SB-9 @ Sulgidduk with Black garlic powder 9%
SB-12: Sulgidduk with Black garlic powder 12%
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Springiness

02 | —O— SB9
! - % - SB-12
0
0 6 12 18 24 30 36 42 48

Storage Time (hr)

Fig. 7. Changes in Springiness of Sulgidduk with black garlic powder

during storage

SB : Sulgidduk with Black garlic powder control
SB-3 : Sulgidduk with Black garlic powder 3%
SB-6 @ Sulgidduk with Black garlic powder 6%
SB-9 : Sulgidduk with Black garlic powder 9%
SB-12: Sulgidduk with Black garlic powder 12%
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Cohesiveness

01 '| ——SB ---3-- SB3 —-&-— SB6 —O— SB-9 —-¥-- SB-12

0 6 12 18 24 30 36 42 48
Storage Time (hr)

Fig. 8. Changes in Cohesiveness of Sulgidduk with black garlic powder

during storage

SB : Sulgidduk with Black garlic powder control
SB-3 : Sulgidduk with Black garlic powder 3%
SB-6 : Sulgidduk with Black garlic powder 6%
SB-9 @ Sulgidduk with Black garlic powder 9%
SB-12: Sulgidduk with Black garlic powder 12%
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Fig. 9. Changes in Gumminess of Sulgidduk with black garlic powder

during storage

SB : Sulgidduk with Black garlic powder control
SB-3 : Sulgidduk with Black garlic powder 3%
SB-6 : Sulgidduk with Black garlic powder 6%
SB-9 @ Sulgidduk with Black garlic powder 9%
SB-12: Sulgidduk with Black garlic powder 12%
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Fig. 10. Changes in Chewiness of Sulgidduk with black garlic powder

during storage.

SB : Sulgidduk with Black garlic powder control
SB-3 : Sulgidduk with Black garlic powder 3%
SB-6 : Sulgidduk with Black garlic powder 6%
SB-9 @ Sulgidduk with Black garlic powder 9%
SB-12: Sulgidduk with Black garlic powder 12%
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oty B¢ AUNEHS 2, 3%, 6%, 9%, 12%% 2elste] Alzd A
719 9] #5A A¥= Table 173 2t

A(color)e Suks % MH7bFed wE FolAQl Aols R, o=
} o Ao QlAe] ztel7b dvkal & 4 vk of
Z30] 6.109] #E& ®ow, 3% H7IE A7|"e] 5.60, 6% H7FE A7
g 580, 9% F7E A7He 4202 R, 12% /e Arwe
3.909] & B JHF e #hs BT

(flavor)oll w3t Hrlel e tHETol 6.000190eW, 3% HIbTe
5.70, 6% H7}S 5.90, 9% H7FES 4.40, 12% HA7bEe 3.500.% 6%
HA7bte] M =& HrME Wt

P(taste)oll ek H7bolA = dixdo] 6.209] #e HBSa, 3% H7+e
71" L 5.70, 6% H7Fe A7jwe 59002 e s yElvloed, 9%
HA7bek A71H & 4.50, 12% H7bg A719e 34002 H7bk Foll 7HE

we e wath Suhs Rw Artgel 3484% Bl g JE

_

=¥ A% (consistency)o] sk H7lo| M= tixo] 5,702 FH
e, 3% H7bg A71"9e 530, 6% Snts ES He Aoy
°] 55002 =2 S YetHlon 9% Hrhe dr"E 4.40, 12% H7F
3 Ao e 3.700.% Wt S Bt

%53 A %(moistness)ol] thgh F7tol A= tixato] 6.100% FA4 1
Bk, 3% F7ks A71"e 560, 6% F7FEE A7]He 590, 9% H7FgH
7182 4.80, 12% H71s A" = 43002 v gs Bl

ArA el 71E % (overall acceptability)s= Zvls £ H7leko] st 7]
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TEE W7 A3, 3% A7k 5900 HFE Wwkal, 6% H7bE

6.10, 9% 72 4.80, 12%°] Svhs BES H7HE oA 3.80%
2 74 @A veEiged, Svks B% 6% Hrkto]l 6.109 #& ey
o] 714 F& 71ZxE HTh

Srbs 2% 12%F5 AH7FE AdriHe] 3.800® HAAHQ AErert M
S el ol Suks o] UF Bo] o7l nlEe 5o
npso] gro] Zstr] wiie] AA A Aswrt 7bE @A deErstvha Az
Hw Als ghell fogk Apolrt Sldith wEbA B ds At A E Svbs
Bare] AE7)54S 1dd W 64 =7t Agsitta Algd

ot
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Table 17. Sensory evaluation of Sulgidduk with black garlic powder

Sample
SB SB-3 SB-6 SB-9 SB-12 F-value
Color 6.10£0.99°  5.60+0.84"  5.80£0.91°  4.2040.78"  3.90+1.37* 9.882"
Flavor 6.00+0.66°  570£0.94°  5.90+0.99°  4.40+0.96® 3504052  17.139™
Taste 6.20£0.63°  5.60+0.84° 5.60+1.17° 4.50+0.84°  3.40+0.84" 15782

Consistency  5.70+0.67°  5.30£0.82° 550+0.70°  4.40+0.69°  3.70£0.67" 13.810™

Moistness 6.10+£0.99®  5.60+0.51% 5.90+056°  4.8010.63"  4.30£0.82" 10.977°

Overall c ¢ ¢ B A
. 6.4010.69 5.90£0.56 6.10+0.73 4.8010.78 3.80£1.22° 16.696
acceptability

Vs Sulgidduk with Black garlic powder control

SB-3 : Sulgidduk with Black garlic powder 3%

SB-6 : Sulgidduk with Black garlic powder 6%

SB-9 : Sulgidduk with Black garlic powder 9%

SB-12: Sulgidduk with Black garlic powder 12%

YValues are mean £ SD. © p<0.05, ™ P<0.01, ™ P<0.001

YMeans in a row by different superscript are significantly different at 5% signification level by

Duncan's multiple.

_73_



Moistness o N

Consistency

Overall Acceptability

—e—SB ---O-- SB3 —-a-—SB6 —O— SB9 —-k- SB12

Fig. 11. Sensory evaluation of Sulgidduk with black garlic
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Ents B34S 27 g2, 3%, 6%, 9%, 12% A7Fste] A3 A3 o]
AukA - A3l= Table 183 )

T gEzToAA 49.60%= YERR L, Suks H7ReE AN SRS
FRLE 48.79%, 49.08%, 47.07%, 44.72%= W0 H& H7leFo] =
FH FES G YERs
FE AL gz A 44192 =A YEEa, Seks 22 3%, 6%,
9%, 12% Zd7FrolA Zk2zk 3.50%, 3.62%, 3.87%, 4.02%= ‘el ow,

ZAL 2Tl 0442 @A YESI, Suks BY 3%, 6%,
52%, 0.76%, 0.56%, 0.64%= }E}%ETE.

0
e
v R UMl £35S 2AWE A e, 6% AR =

fol

2322 dxddA 0.75%% yEwa, Svks 2% 3%, 6%, 9%,
12% Z7vlA zk2; 0.86%, 0.74%, 0.79%, 0.89%= tebwtom Zn}
T B 6% H7FAlA 23] thAh w2 Aoz el

mEtA Suls B HUbege] BEsE i e ta fadste 4
FE Holxwh, oy AW 237 FFS FolS & & A

ol Ayt ddx dv 28-S AR AW 19 3(2009) o ATl
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Table 18. Proximate composition of Jeolpyon with black garlic powder

(%)

Sample Moisture pigligfn Crude lipid Crude ash
SB 49.60 4.41 0.44 0.75
SB-3 48.79 3.50 0.52 0.86
SB-6 49.08 3.62 0.76 0.74
SB-9 47.07 3.87 0.56 0.79
SB-12 44.72 4.02 0.64 0.89

JB  : Jeolpyon with black garlic powder control

JB-3 : Jeolpyon with black garlic powder 3%
JB-6 : Jeolpyon with black garlic powder 6%
JB-9 : Jeolpyon with black garlic powder 9%
JB-12 : Jeolpyon with black garlic powder 12%
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Svkg B AMS 47 dE2T, 3%, 6%, 9%, 12% H7hske] Az
ARG 2523+2C9] &719A 0, 6, 12, 24, 36, 48213t &<k A3}
AA F4e Axe] A Table 199 2t}

PEE YEhd= Lake Ax A5 gixato] 67.77, Svbs
3%% 36.21, 6% 29.37, 9% 25.35, 12%% 24.660% UEhGon,
Alg kel frejgk zfolzh AUTh A 12A17HA djEa 68.52, SvkE
2% "7 3% 33.31, 6%% 26.52, 9% 25.57, 12%% 23.87% UE
wow A7 Zholl §2l3F xfo]E W o A 48A17HA dlZT 68.97,
Suts B HUbE 3%E 34.83, 6%% 28.09, 9% 26.54, 12%=

L

i
d

At

AT S YEhE agt> Az AF dixato]l -0.99, Svks 2+ A7t
T 3% 1.40, 6%% 0.65, 9% -0.63, 12%= -1.85% 7H4 SA et
wom, Al Zrel feodk zol7b AATH A 124170 izt 0.67, =
s B H7bE 3%E 4.66, 6% 4.16, 9% 4.17, 12%+= 2.25%
Elton, A8 Zholl frol3 Aol= Bar, A% 48A17HA izt 0.06,
Erts B "M 3% 4.87, 6% 4.75, 9%E 4.18, 12%% 4.08%

e #7bgel ¥25S AMEE dasts ow deko

=
o
o
o
A
ot

d

_77_



w, A2 gkl fole Apolrh At o] RE AAEA(2009) T QU] 7HE
= A7e AR EAEA, ©]48(2008) 59 ¥ A FS g W
2o 7} b AW FAEA AT Azl §AHE Aol A,
FATE JEE b#e A% AF gzie] 652, Tnis 2
3%+ 12.16, 6%+ 8.59, 9%+ 7.49, 12%+= 4.692 YEltom Alg 7F
of folgk apol7b AATE. A 12414tz 591, Svks % H7t
T 3%+ 13.09, 6% 6.89, 9%+ 5.61, 12%+= 2.86°.2 7} A UE
o, A& 7hell fo]d 2polE BT, A 48417 T 6.24, I}
W H 7 3% 12.55, 6%+ 6.95, 9%+ 4.98, 12%+= 2.91% =n}
2 H7bE 3%l AY = He Jehhen, Snis B H)
= Fgaest v vebgka, Alg 7l ol zbolsh it

2H2006) FA1Sl F bRl mE A, oju]g(2007)

e
A
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|
e
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Table 19. Changes in L, a and b values of Jeolpyon with black garlic

powder
Color Storage SB SB-3 SB-6 SB-9 SB-12 F-value
67.77 36.21 29.37 25.35 24.66 ] e
0 L R . 5 A 3383637.4
+0.02 +0.00 +0.00 +0.00 +0.03
6 68.55 33.08 27.50 23.89 22.99 L95623.9™
+0.02" +0.01° +0.20° +0.04" +0.00" ones
19 68.52 33.31 26.52 25.57 23.87 46
L +0.01° +0.02" +0.00° +0.00" +0.03" 34468585
(Lightness) 69.34 34.99 28.17 25.04 23.45
24 +0.05" +0.10° +0.19¢ +0.08" +0.02% 101810.1
36 68.98 37.08 29.37 27.86 24.15 376297 47
+0.02" +0.05" +0.02° +0.09" +0.05" 376297,
48 68.97 34.83 28.09 26.54 24.57 1453480.6™
£0.01° +0.06" £0.00° +0.00° £0.02% OomeY
0 -0.99 1.40 0.65 -0.63 -1.85 1260.897"
+0.02" +0.06" +0.00” +0.03¢ +0.03" )
6 0.99 5.20 5.03 4.19 3.94 001979
+0.01" +0.18° +0.31¢ +0.03" +0.29% '
12 0.67 4.66 4.16 4.17 2.25 186,516
a +0.08" +0.07" +0.12¢ +0.25¢ +0.00" o1
(Redness) 0.92 4.20 3.49 3.15 3.42
24 +0.02" +0.05° +0.29" +0.35" +0.03" 111884
a6 -0.82 1.22 -1.16 -1.35 -3.99 9999 568"
+0.04" +0.07" +0.01¢ +0.08" +0.10* '
48 0.06 4.87 4.75 418 4.08 502.753"
£0.02" +0.12° +0.07¢ +0.16" £0.27° PU2.753
0 6.52 12.16 8.59 7.49 4.69 7937 393"
+0.03" +0.09" +0.02" +0.08° +0.01* e
6 5.56 12.65 20.34 6.10 3.01 10895.304"
+0.04" +0.05" +6.78" +0.10¢ +0.00" .
19 5.91 13.09 6.89 5.61 2.86 .
b +0.01° +0.01" +0.05" +0.00" +0.16* 7421.003
5.40 10.97 5.51 5.23 2.92
(Yellowness) 24 e 5 " 5 " 3134.072
+0.10 +0.10 +0.13 +0.07 +0.03
36 6.57 12.78 10.49 7.65 7.81 0906.174"
+0.03" +0.15" +0.06" +0.05" +0.05° 906.17
48 6.24 12.55 6.95 4.98 2.91 19174.030°
+0.02¢ +0.09" +0.00” +0.00" +0.04" o
ViIB Jeolpyon with Black garlic powder control

JB-3 : Jeolpyon with Black garlic powder 3%

JB-6 : Jeolpyon with Black garlic powder 6%

JB-9 : Jeolpyon with Black garlic powder 9%

JB-12 : Jeolpyon with Black garlic powder 12%

PValues are mean = SD. © p<0.05,  P<0.01, ™ P<0.001

“Means in a row by different superscript are significantly different at 5% signification level by
Duncan's multiple.
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3) ¥2A 54

Suls B2 dZ2F, 3%, 6%, 9%, 12%S 247 2e] Hrlste] Alxs
ARAE 2223+2T 9 &27]0M 0, 6, 12, 24, 36, 4843 &<t A s}
WA SA% texture 541 Table 203 #t}.

dX=(Hardness)© F7FFe w& W3l Ax AF gzdolA
680.38% 7} Wkl Svls B 6% H7barollA 782.155% M =
o Subg Hubge] mE AR A9 Tl HAle Als Tl #9974
1 2ol & Hol gFtrh A 6AIMA o= tixaro] 72047= 7HE

, Sk 29 6%, 9% bl A Zh7 824.88, 824.122 7HE E%ko
A7bekell wet A5 2§ AQl ApolE YERUATE A7 1241714
Snts B 129 FH7krolA 758.830% b weka Swps Bt
9% F7ktell Al 826.32%2 71 wokom Alm Fholl o<l Ato]E Kol
A kSkth. A 244 A= SwkE B 3% H7betel Al 808.230.% Tt
2 woka, Suks B 9% HUhktollA 951.160% A YER L, 364
Aol = Ents B 12% H7bEolA 785.51% 7Hd wekar, ti ol A
1103.132.2 7V =41 vetwom Als gholl fo] ARl ApolE Holx| ¢F
dth. AF 48N A= Bty BE 6% 7kl A 1090.800% 7HE
A Vel AL, ek BY 129 H7bdel A 1533.528 M8 A ek
om Alm Fholl foA <l tolE YERATE REH A T|te] FtEE

AAHoR Awe] A9 BE Fopdi AFL nglon, F49 Aols

-

2 K e
2

rr

Hm

A

HzZA (Adhesiveness)S 7 o] wrE WHI3lo A AX AZ Snls
o 39 A7 A -22.742 7V =9ka, Suls Bak 129 H7baol A
-56.75= 7% wskth A% 6A17HA

_80_



12N 7ol = B xt -18.700. 2 %A Yehga, Zw

oA -68.68% 7H WA dERE o AlEgbe] fro] Al zte]E yERY

Aek A 24A A= T -37.952 F=A 4

6% H7}aolA -313.47% %A UEdth 36470l = Erls B2 39

HA7pael A 65472 = UEsow, Fvks &

—214.78% 7V WA dEpstow Algztel] fefAl AtolE vERAT

g 48A1 Aol = ZF A b gF A bRl wE o9l Aol glith
%

At o BE AlRoM AA7|Zko]l Fatgel weEh 543 WolA=
Fe BHaow FolHQl Aols HERAT

g2 4 (Springiness)S H7Fge] w2 WA Ax HAF Sups 4@
3% A7kl A 0.950% 7B Hoka, Suks B2 9%, 12% 7oA
0.932= utA vetstom Alg ko] foHQl ate]E HeolA ekt F
Zhegel mE A 6, 1247l A= Fo) A9 Aols Holx gkgirh. WHA
24X Aol = Srbs B8 12% H7beelA 0.690.2 7HE WAl YERe
o, 7, Suts B8 3% H7krelA 09622 7HE A JElson
T gl Frel Al ApolE uEhdY A 3641%F, 48A1bA o] H L
of mE Rt E A 24A A9 B =2e AEFS Blow, Alm 7
ZpQl kel & vERUIRATE W AREH o R mE AgeA] A7) 1ke]
ghol| whal & Wk Holx] eFkAWE AGAIge] oo whE} Emf
5 6%, 9%, 12% H7WES A AIZE 2443 o] F & Tt AshE A
S Horh
2 XX (Cohesiveness)E A7}k w2 WA Az FT Sns B
 12% H7bEOlA 0.68% 7H¢ uweka, 3wt
0.75% 7H¢ =skth. A% 6AI A= Svbs &2 12% H7kCelA 0.63
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o7 Zpg wreka, gzl 0.75% %A vebgth A% 1243k e =
Suks B9 129% H7bLolA 0.59% WA uEbga, dizdtelA 0.72%
= et o™, A% 24A 0ol = Srbs & 12% H7RrelA 0.48%
Vg wEka, Suks B 3%, 6% 7Rl 0.59% 7 A UERS:
th A 364G = Srks B 12% H7bEOA 0472 7P WA o
Ebgtal, tizwel A 0.61% 7H4 A JEbsth A 48A7Ald = St

S BT 0% HHEA 0372 7P vl vhebgor], daTelA 0500
2 A dehgom wE A AR fo A9 WaE et A

L

wAon Arhdel e oA WaE depigen, A4 B 3
o] B,

A2 (Gumminess)> A7 3641 ol &= tixwol A 675.350% 7+
E=otal, Ewups B 6% H7btol A 196.120.2 7 ytown FH7leko
oe §o199 Aols winh

33 (Chewiness) 7ol e ®WstolA Ax A5 1247 Al

A7 Tt e AlBolM ATzl Akl wet tixas Alelst

T HRAe da gl A4S ngon §949 o2 e
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Table 20. Texture properties of Jeolpyon with black garlic powder

Proper Rp?)ﬁv;)d :rf Storage period (hrs)
~ties (%) Ohr 6hr 12hr 24hr 36hr 48hr  F-value
68038 72047 80678 936.3 110313 11320
SB £33750  +1872"  +6283°  +51.99°  +165.06" i86.06‘%d 15.768
72204 7334 76894 808.23 03705 12466 o -1
SB*S a Aab ab b c Ad 05451
£3004°  42699™  £5251°  +55.98°  +A405  +4549
i 782155 82438 9157 83941 93788 10908
Hadess B0 42555° SHBT 46 s swoe  amgec 51903
773 824dg 82632 O5L16 103L0G 12856 oo
SB-9 a a a b C Ad 50.599
19575 +6.19 £3233°  +6079° 4217 +69.35
i 70416 81586 75883 94030 78551 15335 *
SB12 e ir19.67%d £9517  +11978°  +59251° i244.31%b 3921
Fvalie 2875 20103 1330 2,645 0557 6.023
o G gR @F 4B 2 D0 e
SB-3 ;g%géb ;341% ;g%g& 38, i‘1615é471b ;%%1'5552 15.278"
, i 273 3638 =367 31347 -2189 1921
Adnesive  SB6 i1.97L6DC ilO.SB%L i6.679€ i89.59Za i12.78gb i38.03§ 26.848
—ness
i 432 -36.2 -370 AT <2957 -178.26
SB-9 J_r4.76§b i2.47§b i4,99§b i64.10%" i31.89§a 90610 4198
i 5675 -5889  -68.68  -19860 21478 -1258
SB-12 i5.86§“ £13.13°  +14.03° 148.31& ¢3o.88§°‘ i14.43Q 23447
Fovalie 217617 92707 17098 128107 156327 2533
094 094 094 0.96 097 0.70 I
SB b b b Bb Bb Ca 54.671
001 0,01 £0,02 0,02 £0,02 0,04
SB-3 +%%51" +%%51b +%%41h +8'8ng +8'8ng +8‘8ng- 229.484™
i 094 094 095 0.85 081 055
Springi B g0 000 +002  +009®  +017" oo 1068
“ness i 093 093 094 0.92 0.69 0.48
B9 g0t x0000  +002  +011® 001 +oqg® 47083
: 0.93 0.97 0.95 0.69 0.68 0.53 oy
SBIZ ot 1008 2007 #0050 40060 sogpm oM
Fvalie  1.889 0.613 0.206 8.354" 8.680° 23153

Ui Jeolpyon with Black garlic powder control

JB-3 : Jeolpyon with Black garlic powder 3%

JB-6 : Jeolpyon with Black garlic powder 6%

JB-9 : Jeolpyon with Black garlic powder 9%

JB-12 : Jeolpyon with Black garlic powder 12%

?Values are mean + SD. © p<0.05, ™ P<0.01, ™ P<0.001

YMeans in a row by different superscript are significantly different at 5% signification level by

Duncan's
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Table 20. Continued

Proper Rp?)ﬁv;)d :rf Storage period (hrs)
~ties (%) Ohr 6hr 12hr 24hr 36hr 48hr  F-value
074 075 072 057 061 050
SB 001" +002°  +008° 007 004”005 22973
i 075 0.7 069 059 05 048
B3 oo™ J_rO.Ol?ECd +004C 003" to,016”c‘” +00g% 96931
Cohesiv . 0.74 0.7 0.66. 0.59 0.52 0.41
e BE oo s00r s00®  sol o™ s 2106
—ness
i 0.72 0.67 0.62 053 0.49 037, -
B9 oo x002 #0030 4002 001 oo™ 117802
i 0.68. 063 059, 048 047 038, R
SBTIZ 0 L00s 4003™ 004 +000° 4005 +oop® 9776
Fovalie 77300 122527 7123 1231 73257 16,019
. 50530 54198 58450 54858 67585, 56458 -
19903 1170 45845 8307  +12834° 40405 :
i 54470 52948 53491 47953 527,62 58756
SB=3 L1781 2168 46778 41636 +1820° 4237 2.782
, i 58281 58060 52138 49114 196.15 14769
Gummi  SB6 o gse7et 40080 +20.04” i42.z11?‘ab +1633 11062
—ness - -
i 54843 55029 51457 5040 502,87 17208 :
SBY 41330° #2108 44800  41527° 42876  42536a  Swo00
i 19637 51377 M759 45493 521,04 58143
SB1Z ig7Re 3279 42749 5884 +4497°  +109.62 1807
Fvalie 3277 3457 3.006 1.484 3852 2.750
17939 5109 55199 5206 651,08 398.0 *
SB +29.36° 118,13§kgab £61.83" i82.29@ab +140.40" 190.5265a 3.163
i 51799 50127 50467 460.0 50780 40740 .
SBT3 L5 #9250 45833 ir7.70§b i15‘13‘9““ t22.59%d 6.498
, i 54715 5544 19478 4203 10568, 247.10
Chewi ~ SB6  iggs 136.91?’“ 125.338“ i58.9ﬁRb +12008" 419750 11729
—ness
i 51181 5112 18503 4624 345.89 29752,
B D slaio ssvey ir53.46%c £9501" i21.37%“ 40788
i 16164 47559 4263 314.7; 3571 3106 x
SB-1z - 1eg 13 49703 116.36%“d +63.05™ i61.48'%am +9040" 4483
Fovalie 2921 3711 3,185 5103 6.478" 5,855

VIB Jeolpyon with Black garlic powder control

JB-3 : Jeolpyon with Black garlic powder 3%

JB-6 : Jeolpyon with Black garlic powder 6%

JB-9 : Jeolpyon with Black garlic powder 9%

JB-12 : Jeolpyon with Black garlic powder 12%

?Values are mean + SD. © p<0.05, ™ P<0.01, ™ P<0.001

YMeans in a row by different superscript are significantly different at 5% signification level by

Duncan's
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Fig. 12. Changes in Hardness of Jeolpyon with black garlic powder

during storage

JB @ Jeolpyon with black garlic powder control
JB-3 : Jeolpyon with black garlic powder 3%
JB-6 : Jeolpyon with black garlic powder 6%
JB-9 : Jeolpyon with black garlic powder 9%
JB-12 : Jeolpyon with black garlic powder 12%
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Fig. 13. Changes in Adhesiveness of Jeolpyon with black garlic during

storage

JB  : Jeolpyon with black garlic powder control
JB-3 : Jeolpyon with black garlic powder 3%
JB-6 : Jeolpyon with black garlic powder 6%
JB-9 : Jeolpyon with black garlic powder 9%
JB-12 : Jeolpyon with black garlic powder 12%
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Fig. 14. Changes in Springiness of Jeolpyon with black garlic powder

during storage

JB  : Jeolpyon with black garlic powder control
JB-3 : Jeolpyon with black garlic powder 3%
JB-6 : Jeolpyon with black garlic powder 6%
JB-9 : Jeolpyon with black garlic powder 9%
JB-12 : Jeolpyon with black garlic powder 12%
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Fig. 15. Changes in Cohesiveness of Jeolpyon with black garlic powder

during storage

JB  : Jeolpyon with black garlic powder control
JB-3 : Jeolpyon with black garlic powder 3%
JB-6 : Jeolpyon with black garlic powder 6%
JB-9 : Jeolpyon with black garlic powder 9%
JB-12 : Jeolpyon with black garlic powder 12%
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Fig. 16. Changes in Gumminess of Jeolpyon with black garlic powder

during storage

JB @ Jeolpyon with black garlic powder control
JB-3 : Jeolpyon with black garlic powder 3%
JB-6 : Jeolpyon with black garlic powder 6%
JB-9 : Jeolpyon with black garlic powder 9%
JB-12 : Jeolpyon with black garlic powder 12%
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Fig. 17. Changes in Chewiness of Jeolpyon with black garlic powder

during storage.

JB @ Jeolpyon with black garlic powder control
JB-3 : Jeolpyon with black garlic powder 3%
JB-6 : Jeolpyon with black garlic powder 6%
JB-9 : Jeolpyon with black garlic powder 9%
JB-12 : Jeolpyon with black garlic powder 12%
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Table 21. Sensory evaluation of Jeolpyon with black garlic powder

Sample
SB SB-3 SB-6 SB-9 SB-12 F-value
Color 6.10£0.73°  550£0.70°  5.60+0.51°  4.70£0.67°  3.70£0.82"  18.041™
Flavor 5904056  5.50£0.70°  5.80+0.42°  440+0.84°  3.60£0.69"  22.795™
Taste 5904099  540+£1.26° 55040.97°  4.40+1.17°  3.30£0.82" 9.886™

Consistency  5.80£0.91° 550£0.52% 5.60+0.84" 5.00£0.66"  4.60£0.84" 4015"

Moistness 5.90+0.87°  5.60+0.69% 5.70£0.82%° 4.90+0.87*"  4.50+1.08" 4552

Overall c ¢ c B A -
. 6.00£0.66 5.80£0.63 5.90£0.99 4.60£0.96 3.70£0.94' 13.977
acceptability

Vi Jeolpyon with Black garlic powder control

JB-3 : Jeolpyon with Black garlic powder 3%

JB-6 : Jeolpyon with Black garlic powder 6%

JB-9 : Jeolpyon with Black garlic powder 9%

JB-12: Jeolpyon with Black garlic powder 12%

“Values are mean + SD. * p<0.05, " P<0.01, ** P<0.001

®Means in a row by different superscript are significantly different at 5% signification level by

Duncan's multiple.
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Fig. 18. Sensory evaluation of Jeolpyon with black garlic
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ABSTRACT

A Study about the Rice Cake with Black Garlic
Powder Added

Han-Chul Cho
Department of Food and Nutrition
Graduated School of

Sungshin Women's University

Black garlic is made through a heating process. When the garlic is
ripened in a certain high—temperature pyrostat for certain period,
the color of the garlic is changed into black by the nutrients and

enzymes of the garlic.

1. Chemical and physical analysis of black garlic power showed
that for normal nutrients, it was consisted of 8.42% of water,
10.59% of crude protein, 0.78% of crude fat and crude ash of
2.88%.

Chromaticity analysis of black garlic power showed that the



brightness (L value) was 29.10, redness (a value) for 0.77,
yvellowness (b value) for 12.30. The result analyzing amino acid
contents showed that 17 species included amino acids. Total amino
acid content was 4,872.08mg/g and among this, glutamic acid took
most of the content with 1653.97 mg/g, followed by aspartic acid
for 485.06 mg/g, arginine for 484.14 mg/g, alanine for 346.35 mg/g,
valine for 274.17 mg/g, leucine for 245.37 mg/g and proline for
195.40 mg/g

Total phenol contents of the powder was 10.73%£0.34 mg/100g and

the contents of flavonoid was 1.64%+0.05 mg/100g.

2. The nutrients of steamed rice cake with different contents of
black garlic powder (control group, 3%, 6%, 9% and 12%) were
analyzed. The water content of cake using no black garlic powder
was 37.54%, for the cakes with garlic powders, the water contents
were 36.20%, 36.01%, 35.61% and 34.98% respectively. Crude
protein content was 3.78% in the control group and 3.87%, 4.10%,
4.18% and 4.32%, respectively, for the cakes using the powder. It
showed that as the content of the black garlic powder increased, the
level of crud protein was increased as well.

The result of color measurement test showed that the L value
(brightness) was 83.14 for the control group and 57.49 for the rice
cake using 3% black garlic powder; however the brightness
decreased as the contents of the black garlic powder increased. A

value, which shows the redness of the color, was 1.29 for the



control group and was ranged from 3.97 to 4.63 for the rice cakes
with different levels of garlic powder. The cake with 6% of black
garlic powder showed the strongest redness. After 12 hours of
storage, the control group showed the value of 0.06 and 4.10 for
the cake using 3% garlic powder, 3.55 for the 6% garlic powder,
3.50 for the 9% garlic powder and 2.30 for the 12% garlic powder.
As it showed, there was a significant difference among the samples.
After 48 hours of storage, the control group showed the value of
0.52 and 3.77 for the cake using 3% garlic powder, 3.86 for the 6%
garlic powder, 3.32 for the 9% garlic powder and 3.05 for the 12%
garlic powder. For the cake using 6% contents of black garlic
powder, the redness was decreased as the storage time was
increasing and there was significant difference among the samples.
The b value was the lowed when it was measured right after baking
with value of 7.68 and there was no much difference among different
contents of black garlic powder. Yellowness was increased as the
storage time increases.

For the texture analysis, the hardness of the control group was
352.37 when measured right after baking. However, in every group,
the hardness was increased as the time went on. Gumminess
became lower with higher contents of black garlic powder and
longer duration of storage. For, chewiness, the control group
showed 126.81 when measured right after baking. The sample using
12% of black garlic powder showed the value of 113.60 and the

sample using 9% of the powder showed the lowest value with



107.86. After 48 hours of storage, the control group showed the
value of 217.04, 77.24 for the 12% black garlic powder and the
lowest 61.27 for the 9& black garlic powder. It was increased as
the storage time increases. However, for springiness, the control
group showed the value of 0.83 and 0.86 for the sample using 12%
black garlic powder. After 48 hours of storage, the control group
showed the value of 0.56 and 0.37 for the sample using 12% black
garlic powder. For adhesiveness, the control group showed a value
of -5.40 when measured right after baking and -4.55 for the 12%
black garlic powder. For cohesiveness, the control group showed the
value of 0.43 and 0.48 for the sample using 12% black garlic
powder. After 48 hours of storage, the control group showed the
value of 0.23 and also 0.23 for the sample using 12% black garlic

powder and the value was decreased as the storage time goes on.

3. The nutrients of pounded rice cake with different contents of
black garlic powder (control group, 3%, 6%, 9% and 12%) were
analyzed. The water content of cake using no black garlic powder
was 49.60% and for the cakes with garlic powders, the water
contents were ranged from 44.72% to 49.08%. The content of 6%
showed the highest value of 49.08%. Crude protein content was
4.41% in the control group and 0.52%, 0.76%, 0.56% and 0.64%,
respectively, for the cakes using the powder and was the highest in
the sample using 6% black garlic powder. The content of crude ash

was 0.75% for the control group and 0.86%, 0.74%, 0.79% and



0.89%, respectively.

The result of color measurement test showed that the L value
(brightness) was 67.77 for the control group and 36.21 for the rice
cake using 3% black garlic powder; however the brightness
decreased as the contents of the black garlic powder increases. The
brightness was, however, increased as the storage time increases. A
value, which shows the redness of the color, was -0.99 for the
control group and 1.40 for the sample using 3% black garlic powder.
The wvalue decreased as the content of black garlic powder
increases. As the storage time increases, the redness became
stronger. For b value, which shows the yellowness of the sample,
the control group showed the value of 6.52 and 12.16 for 3% black
garlic powder, 8.59 for 6% black garlic powder, 7.49 for 9% black
garlic powder and 4.69 for 12% black garlic powder and there was
significant difference among the samples. After 12 hours of storage,
the b value was 5.91 for the control group and 13.09, 6.89, 5.61
and 2.86 respectively and there was significant difference among the
samples. After 48 hours of storage, the b value was 6.24 for the
control group and 12.55, 6.95, 4.98 and 2.91 respectively and there
was significant difference among the samples.

For the texture analysis, the hardness of the control group was
680.38 when measured right after baking, 724.16 for 12% group.
After 48 hours of storage, the control group showed the value of
1132.04 and 1533.52 for the sample using 12% black garlic powder.

The texture value was increased as the storage time increases. The



value of adhesiveness was -35.53 in the control group and was
lowered to —-56.75 in the sample using 12% black garlic powder.
After 48 hours, the control group showed the value of -124.46 and
-125.80 for the sample with 12% contents. The value of chewiness
was 479.39 in the control group and was lowered to 461.64 in the
sample with contents of 12%. After 48 hours of storage, the control
group showed the value of 398.06 and 310.69 in the sample with
12% of black garlic powder. Gumminess was 505.39 in the control
group and 496.37 in the sample with the contents of 12% garlic
powder. After 48 hours of storage, it was increased to 564.58 and
581.43 respectively. In case of springiness, the value of the control
group was 0.94 and 0.93 for the sample with 12% of black garlic
powder. After 48hours, the values were lowered to 0.70 and 0.53
respectively. For cohesiveness of the each group, it was 0.74 in the
control group and 0.68 in the sample with 12% content of black
garlic powder. The values were lowered to 0.50 and 0.38
respectively and in overall, the value decreased as the storage time

increases.

4. For the sensory test of the steamed rice cake with black garlic
powder, the value for color was 6.10 in the control group and 5.60
for 3%, 5.80 for 6%, 4.20 for 9% and 3.90 for the sample with 12%
of black garlic powder. Taste value was 6.20 in the control group,
5.60 in 3%, 5.60 in 6%, 4.50 in 9% and 3.40 in the contents rate of
12%. Consistency was 5.70 in the control group and 5.30, 5.50, 4.40



and 3.70 respectively. Moistness was 6.10 in the control group and
5.60, 5.90, 4.80 and 4.30, respectively.

Overall acceptability was rated in orders of 0% added group 6.40>
6% added group 6.10> 3% added group 5.90> 9% added group 4.80>
12% added group 3.80

For the sensory test of the pounded rice cake with black garlic
powder, the value for color was 6.10 in the control group and 5.50
for 3%, 5.60 for 6%, 4.70 for 9% and 3.70 for the sample with 12%
of black garlic powder. The value of flavor was 5.90 in the control
group, 5.50 in 3%, 5.80 in 6%, 4.40 in 9% and 3.60 in the contents
rate of 12%. Taste value was 5.90 in the control group, 5.40 in 3%,
5.50 in 6%, 4.40 in 9% and 3.30 in the contents rate of 12%.
Consistency was 5.80 in the control group and 5.50, 5.60, 5.00 and
4.60 respectively. Moistness was 5.90 in the control group and 5.60,
5.70, 4.90 and 4.50, respectively.

Overall acceptability was rated in orders of 0% added group 6.00>
6% added group 5.80> 3% added group 5.90> 9% added group 4.60>
12% added group 3.70

From the result of above, the highest score was shown when
using 6% black garlic powder in contradistinction to the content of

non-glutinous rice powder.

Therefore, as through westernization, our traditional rice cake is

slowly forgotten however, this study can be helpful to make the rice



cake popular again and to develop it. Black garlic powder, known
for its excellent effects on treating adult diseases, have been used
as a material for making the rice cake to see the possibility of the
rice cake's becoming a functional food. Higher contents of black
garlic powder showed lower customer interest. Therefore,
supplement measures should be made to complement it and further

bring about diversification of traditional foods.
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